Previous observations have indicated when hypertension is produced in dogs by the method of Goldblatt et al. (10) that the renal blood flow is decreased (15), that there is little or no alteration in the renal arteriovenous oxygen difference (17) , that the renal oxygen consumption is decreased (15), and that there is a reduction in the blood pressure in the renal artery distal to the point of obstruction (15). As an outgrowth of this work, it appeared to be of interest to determine (a) whether or not there is any constant relationship between the blood pressure distal to the point of constriction of the renal artery and the general systemic arterial pressure, (b) whether or not hypertension can be produced in dogs by subtotal nephrectomy and, if so, what changes in the renal blood flow and oxygen consumption accompany it, and (c) whether or not constriction of the renal artery and subtotal nephrectomy are accompanied by an alteration in the metabolism of isolated renal cortical tissue.
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that it might be exposed subsequently for puncture of the renal artery with the use of local anesthesia only. At the time that the kidney was explanted, constriction of the renal artery was produced by the use of the Goldblatt clamp. The arterial blood pressure, approximately the mean pressure, was determined by puncturing the artery with a needle which was connected to a mercury manometer.
Fifteen experiments were performed. The results of these are given in Table I . In a number of instances, the constriction of the renal artery was increased at the time that the renal artery was exposed for the determination of the blood pressure.
In all instances in which hypertension resulted following the constriction of the renal artery, the pressure in the renal artery distal to the point of constriction was less than that in the femoral artery. In experiments in which the renal arterial pressure was determined on more than one occasion, it was found that the renal pressure would rise unless additional constriction of the artery was produced, probably due to enlargement of the collateral vessels. In most instances in which the renal arterial pressure was found to be less than 70 mm. Hg following constriction for several days or longer, the animals appeared ill and died subsequently. The renal artery was found to be completely occluded in one animal (Experiment 2) which had hypertension. The blood supply to the kidney was derived from a large branch of the ovarian artery which coursed along the ureter to the kidney. The mean pressure in this vessel and in the femoral artery was 175 mm.
Hg. This is probably an exaggerated expression of what occurs in most instances in which partial arterial occlusion is produced.
The most unexpected finding was the demonstration that the pressure in the renal artery distal to the point of constriction may return to or approximately to the control value and still the hypertension may persist. This was not observed in all experiments but sufficiently often to show that it was not a coincidence. For example, the control femoral blood pressure in Experiment 5 was 128 ram. Hg. Following constriction of the renal artery the femoral pressure rose to 168 and the renal declined to 70 mm. Hg. Subsequently, the renal pressure rose to 128 mm. Hg and the femoral pressure remained elevated. There are a number of possible explanations for this finding. One of these is that partial renal arterial occlusion may result in irreversible changes in the arterioles throughout the body with a persistence of the hypertension. The findings of Kohlstaedt and Page (13) indicate that renin is produced by the normal isolated dog's kidney perfused with blood when the pulse pressure and blood flow are reduced by constricting the renal artery. It is possible in our experiments that the pulse pressure remained depressed following constriction of the renal artery even though the mean pressure returned to or almost to the control level.
It was thought before these studies were begun that one might be able to predict the level of the renal arterial pressure if the extent of the elevation of the pressure in other systemic arteries were known. Such is not the case. There is apparently no direct relationship between the extent of the decline in the renal arterial pressure and the elevation in the femoral pressure.
II. The Effects of Subtotal Nephrectomy on the Blood Pressure
The two methods that are being used most extensively for the production of experimental renal hypertension are (a) partial constriction of the renal arteries, and (b) subtotal nephrectomy. It was previously found that when hypertension was produced by the former method, the renal blood flow and oxygen consumption were reduced (15) , and the present experiments were begun to see if this were also true in hypertension consequent to subtotal nephrectomy. However, our attempts to cause significant elevations in blood pressure in dogs by this method have been entirely unsuccessful.
Partial constriction of the renal arteries is the procedure usually employed for large animals, whereas subtotal nephrectomy is particularly applicable to small animals such as rats. There has not been a sufficiently clear distinction between results that have been obtained by these two methods and there has been a general tendency to assume that the mechanism of the production of the hypertension is the same in the two instances.
This has occurred despite the fact that the findings in hypertension as produced by the two methods do not agree in all respects. For example, the prevailing evidence indicates that the hypertension which follows constriction of the renal arteries of dogs is humoral in origin and that it is accompanied by, if not dependent upon, renal ischemia. On the other hand, the findings of Dock and Rytand (6, 7) on subtotal nephrectomy in rats indicate an absence of vasoconstrictor substances in the blood and a normal blood flow per gram of renal tissue. Additional differences include the finding of Harrison and associates that their "antipressor substance" is more effective in reducing hypertension due to subtotal nephrectomy in rats than that due to constriction of renal arteries of dogs (12) .
A number of observers, including Grawitz and Israel (11) (8), attempted to produce hypertension in dogs, cats, or rabbits by simple reduction of the amount of functioning renal tissue, subtotal nephrectomy. Some of these may be said to have been partially successful in that slight elevations of pressure were found in some instances. However, it was not until Chanutin and Ferris (4) used rats as the experimental animals that the method of subtotal nephrectomy could be considered as a satisfactory procedure for the production of a significant and sustained elevation of blood pressure. It should be emphasized that subtotal nephrectomy as used in this paper refers only to the removal of renal tissue and not to the occlusion of the blood supply of tissue that is left in situ.
Experimental.--Fifteen experiments were performed, dogs being used in all instances. The blood pressure was determined frequently by means of needle puncture of the femoral artery, the needle being connected with a mercury manometer. In most instances, one kidney was removed in its entirety and a subtotal nephrectomy was performed on the remaining kidney by polar excision. In a few instances, subtotal nephrectomy was performed on each of the two kidneys. Bleeding was controlled by means of mattress sutures of catgut and by explanting the kidney into a pocket of suitable size beneath the skin of the flank.
As has been stated, a significant rise of blood pressure did not occur in any of the 15 experiments. It would appear that several of the experiments presented every opportunity for an elevation of pressure since the animals lived and were observed for a number of months and eventually died of uremia. In other words, there is no doubt that the subtotal nephrectomy was extensive enough in some of the experiments. In some instances, the removal of renal tissue was too extensive and they died before sufficient time had elapsed for the proper evaluation of the effects on the blood pressure of the procedure.
In view of this ease with which hypertension can be produced by subtotal nephrectomy in rats, it is difficult to understand why we were entirely unable to produce a similar condition in dogs. A possible explanation is that the amount of scar tissue formation at the site of removal of renal tissue is greater in proportion to the small remaining portion of kidney in the rat than it is in the dog in which it is necessary to leave a rather large mass of renal substance. It would appear likely that there is apt to be more interference with the blood supply of the thin fragment of tissue left in the rat than the much larger mass of tissue left in the dog. However, we have no proof for this hypothesis and the explanation may be found elsewhere. At any rate, the inability to produce hypertension by subtotal nephrectomy in the dog suggests that the hypertension due to constriction of the renal arteries and that due to subtotal nephrectomy may be dependent on different mechanisms and that the findings in one may not necessarily be applicable to the other. Inasmuch as satisfactory hypertension was not obtained, renal blood flow and oxygen consumption measurements in this series of experiments were not undertaken as had been initially planned.
III. The Metabolism of Renal Cortical Tissue in Experimental Hypertension
Earlier observations on intact, unanesthetized dogs with hypertension produced by partial constriction of the renal arteries revealed a reduction in blood flow per unit weight of renal tissue, i.e. ischemia without evidence of oxygen lack in so far as this could be adduced from blood analyses for the renal arteriovenous oxygen difference was not consistently enlarged (15, 17) . Neither is there necessarily a marked reduction in renal weight. These circumstances could be the result of an intrinsic reduction in metabolic rate of the kidney, a reduction in the relative mass of functional renal tissue per unit weight, or changes in the blood vessels or contiguous cells such as would hinder the diffusion of oxygen.
It, therefore, seemed advisable to study the metabolism of isolated tissue from normal and hypertensive kidneys in order to determine if there were qualitative or quantitative differences between the two in oxidative behavior.
During progress of these experiments the report of Gerbi, Rubenstein, and Goldblatt appeared (9) who found a marked reduction in the Qo, of "hypertensive" renal tissue. They studied rabbits with unilateral renal arterial constriction and compared the metabolism of slices of the two kidneys of the same animal ir~ Ringer-phosphate buffer. The blood pres-sures of the experimental animals were not taken, nor were the cortex and medulla considered separately. Because our preliminary observations on dogs did not concur with these findings, we repeated these experiments on a series of rabbits, and also upon a series of dogs.
Experimental.--Renal cortical tissue from the following series of animals was compared. (a) That from normal dogs and dogs with hypertension. The latter group consisted of unilaterally nephrectomized animals whose remaining kidneys had been subjected to the Goldblatt procedure plus explantation, a dog with bilateral renal arterial constriction, and several animals with unilateral constriction in which only tissue from the non-ischemic kidney was removed. Hypertension had been present in these groups for periods ranging from 5 weeks to 7 months. (b) Dogs with hypertension of brief duration produced by unilateral constriction, in which cases the tissues from the normal and ischemic kidney of the same dog were compared. (c) Rabbits treated similarly to the second group of dogs. (d) Normal dogs and dogs with various degrees of reduction of renal mass consequent to subtotal nephrectomy, but without significant elevation in blood pressure.
In all series after an overnight fast, the renal tissue was excised under local or spinal anesthesia. The tissue removed consisted of a pole or a wedge from a pole, this being placed in Ringer-phosphate-glucose buffer followed by immediate preparation of cortex slices in the usual way. The slices were rinsed in the particular buffer medium in which respiration was measured before transfer to the Barcroft vessels. All solutions were prepared as described by Krebs (14) . Respiratory measurements in bicarbonate buffer were made by the second method of Dickens and Simer (5); when phosphate buffer solution was employed, the original Warburg technique was employed. The gas exchanges were calculated in the usual manner and expressed by the conventional symbols. Qo~ represents the cubic millimeters of oxygen consumed per hour per milligram of dried tissue weight and Q~2 the cubic millimeters of carbon dioxide liberated per hour by the lactic acid produced per milligram of dried tissue weight in oxygen.
The results of the first group of experiments are summarized in Table II. There were no significant differences in Q.o~, R.Q., or aerobic glycolysis of renal cortical tissues from twelve normal and eleven hypertensive dogs respiring in Ringer-bicarbonate-glucose medium.
When the measurements were made in six instances with tissues from normal and ischemic kidney of the same dog with hypertension of short duration, a moderate reduction of Qo2 was noted (Table III) , which in view of the findings in the previous series, is probably a transient phenomenon following application of the Goldblatt clamp. An exaggerated instance of this is observed in the case of dog 29, whose ischemic kidney was shrunken in the gross. In this case the reduction in Qo, observed is presumably a function of dead or dying tissue resulting from too great a degree of arterial constriction.
In a series of seven rabbits subjected to unilateral partial constriction of the renal artery only three developed a significant rise in blood pressure. The respiratory activity of cortex slices of the normal and ischemic kidneys of these was similar in Ringer-bicarbonate-glucose, or Ringer-phosphateglucose even though the ischemic kidney appeared abnormal in the gross (Table IV) . Of the remaining four, one (No. 4) exhibited a shrunken, necrotic, ischemic kidney no longer capable of respiration, and another Similar measurements comparing normal renal cortex of dogs to that taken from kidneys at various times following subtotal nephrectomy failed to reveal any significant differences in respiration as long as scar tissue was avoided in preparing the cortex slices.
In addition, a number of measurements of cyanide insensitive respiration, and degree of stimulation of respiration by succinate were made in the various series referred to above without any significant differences being revealed. It is concluded from these experiments that in dogs or rabbits with hypertension produced by partial renal arterial constriction there is no necessary alteration in the capacity of the cortical tissue to use oxygen under the conditions of these experiments, nor is there any qualitative change in respiratory activity in so far as this is indicated by the respiratory quotient and degree of aerobic glycolysis. In kidneys subjected to ischemia of short duration, low values for Qo, may be obtained in consequence of obtaining slices from local areas of temporarily damaged, dying or dead tissue, but a reduction of maximum capacity for respiratory activity is not characteristic of cortical tissue of the hypertensive kidney. It is clear that the previously demonstrated fall in renal oxygen consumption of dogs made hypertensive by partial renal arterial constriction is not associated with a fall in the intrinsic metabolic capacity of the renal tissue. This does not mean that the normal and hypertensive cortex are in every respect comparable, for preliminary observations indicate that they differ strikingly in capacity for ammonia formation, and degree of residual respiration (i.e., rate of oxygen consumption following prolonged respiration in buffer without added substrate). These phenomena are being examined further. SUMMARY 1. In the hypertension which accompanies constriction of the renal arteries, there is no constant relationship between the height of the general systemic arterial pressure and the pressure in the renal artery distal to the point of constriction. The hypertension may persist even though the renal arterial pressure returns to or almost to the control level.
2. Studies on the renal blood flow and oxygen consumption following subtotal nephrectomy were abandoned because of inability to produce hypertension in dogs by this method. It is suggested that the mechanism of the hypertension following renal arterial constriction (dogs) and that following subtotal nephrectomy (rats) may not be the same in the two instances.
3. Studies on isolated renal cortical tissue of dogs and of rabbits following renal arterial constriction and subtotal nephrectomy showed that there is not necessarily a diminution in the capacity of the tissues of hypertensive animals to use oxygen.
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